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Abstract of JP2000089503 

PROBLEM TO BE SOLVED: To obtain a toner which suppresses the occurrence of unevenness in 
density of halftone and ghost and stably gives an image having high image quality independently of an 
environmental change over a long period of time by adding fine magnesium hydroxide particles to toner 
particles containing at least a bonding resin and a colorant. SOLUTION: Fine magnesium hydroxide 
particles are added to toner particles containing at least a bonding resin and a colorant to obtain the 
objective toner. The fine magnesium hydroxide particles moderately reduce friction produced when the 
toner passes between a toner regulating member and a toner carrier, a uniform stable thin coat on the 
toner carrier is formed and sufficient electric charges to the toner are imparted. The average particle 
diameter of the fine magnesium hydroxide particles used as an additive is preferably 0.3-1 .2 &mu m 
and the particles are preferably added by 0.03-0.5% of the weight of the toner particles. 
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[Claim 4] The toner for development according to claim 3, wherein the 
hydrophobic treatment is a treatment using an organic fatty acid or an 
organic fatty acid salt. 

[Claim 6] The toner for development according to any one of claims 1 to 5, 
further comprising one or more kinds of fine inorganic particles selected from 
among silica, alumina, and titania, or a multiple oxide thereof having an 
average primary particle diameter of not more than 30 nm. 

[0036] 

[Example] Hereinafter, the present invention will be more specifically 
described with examples and comparative examples, however, the invention 
is not limited to these examples. 
(Example l) 

* styrene-n-butyl acrylate-maleic anhydride copolymer (peak molar weight: 
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30,000, Tg: 60 °C) 100 parts by mass 

* magnetic substance (iron oxide) 100 parts by mass 

* low molecular weight polyethylene wax 3 parts by mass 

* negative electrification controlling agent (azo type iron complex) 2 parts 
by mass 

The above mentioned materials were melted and kneaded by a 
twin-screw extruder heated at 130 °C, the cooled and solidified kneaded 
material was pulverized coarsely by a hammer mill, and after fine 
pulverization of the coarse powder by a jet mill, the obtained fine powder was 
classified by an fixed wall type air classifier to generate classified powder. 
Then, ultra fine powder and coarse powder in the obtained classified powder 
were classified and removed simultaneously and strictly by a multi- division 
classification apparatus using Coanda effect (manufactured by Nittetsu 
Mining. Co., Ltd, Elbow Jet Classifier), to obtain magnetic toner particles 
having negative electrification property and having a weight average 
particle diameter (D4) of 6.7 Jim. 

[0037] Next, 0.2 part by mass of fine magnesium hydroxide particles 
surface-treated by stearic acid (average particle diameter- 0.7 Jim), 1.2 parts 
by mass of hydrophobic silica hydrophobkrtreated by dimethyl silicone oil 
and hexamethyldisilazane (primary average particle diameter- 16 nm), and 
0.1 part by mass of spherical fine resin particles made of 
melamine -formaldehyde resin (average particle diameter* 0.2 Jim) were 
added to 100 parts by mass of the above mentioned magnetic toner particles, 
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and the whole was mixed by a Henschel Mixer to prepare a toner 1 for 
development of the example. 

[0038] The toner 1 prepared above was applied to a developing apparatus 
140 having a structure shown in Figure 2, an image was formed by an image 
forming apparatus having the developing apparatus 140 shown in Figure 1, 
and evaluated. A specific structure of the developing apparatus will be 
described by reference to Figure 2. First, as for a toner carrier (a developing 
sleeve) 102, a toner carrier which was prepared by setting a film of 
electrically -conductive resin on a sleeve surface of a aluminum cylindrical 
crude tube (external diameter" 20 mm) which was treated only by drawing 
process and embedded a quadrupole magnet 104 having a magnetic flux 
density of a developing pole of 90 mT inside the tube, was used. An average 
surface roughness of the toner carrier 102 was Ra =1.1 jim. Furthermore, 
as for a toner regulating member 103 for forming a thin coat of the toner by 
contacting on the above mentioned toner carrier 102, a silicone rubber blade 
of 1.5 mm thickness setting at 1.0 mm nip end was used. 

[0039] 200 g of toner 1 obtained above was filled up in a toner container 105 
of the developing apparatus 140 having the above mentioned structure, and 
when a toner carrier 102 was idled at a circumferential speed of 120 mm/sec, 
it can be ascertained that rotation was stable and even sufficiently and a 
thin layer of the toner was formed even low torque. Furthermore, when an 
amount of electrification of the toner on the sleeve was measured after one 
minute of idling, it was -13.5 mC/kg and sufficient electrification was 
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ascertained. 

[0040] Furthermore, as shown in Figures 1 and 2, a photoreceptor 100 is set 
to face the above mentioned toner carrier 102, an OPC drum of 40 mm 
diameter was used for the photoreceptor 100, the drum was set at 300 pm 
distance of closest approach to the toner carrier 102. Furthermore, as 
shown in Figure 1, a primary electrification roller 117, an exposure means 
121, and a transfer roller 114 were placed around the photoreceptor 100. 
Laser beam 123 was used for the exposure means 121, and a latent image 
was formed at 600 dpi on the photoreceptor 100 by the beam. At the time, 
electric potentials of the latent image on the photoreceptor 100 were set at 
-500 V of electric potential of a dark part and at -150 V of electric potential of 
a light part, respectively. The above mentioned photoreceptor 100 and 
toner carrier 102 were rotated at circumferential speeds of 95 and 120 
mm/sec, respectively, and an alternating voltage of a direct-current 
component of -350 V, Vpp = 1,600 V, and a frequency of 2,300 Hz was applied 
with a rectangular wave as a developing bias. 

[0041] Under the above mentioned condition, a printing test of 3,000 pieces 
was performed under an environment of 23 °C / 60 %, and the toner for 
development 1 was evaluated regarding the following items. Evaluation 
results were shown in Table 2 together, and results were good in all items. 

[0042] <Uniformity evaluation of a halftone image> Using the above 
mentioned developing apparatus, halftone images having printing rates of 
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50, 25, and 13% shown in Figure 4 were printed, respectively, uniformities of 
halftone images were observed visually and evaluated according to the 
following standards. The evaluation results were shown in Table 2. 
(Visual evaluation standards) The evaluation was performed according to the 
following standards- when a halftone image was observed visually, a image 
in which density unevenness such as pitch unevenness and haze are not 
found at all is ®, a image in which the density unevenness is hardly found is 
O, a image in which the density unevenness is slightly found is A, and a 
image in which the density unevenness is found a lot is x. 

[0043] <Sleeve ghost evaluation> As shown in Figure 5, an image holding 
halftone solid color on a whole area was printed under a block shaped solid 
black image having a length of the circumference of the toner carrier, then a 
density difference of sleeve ghosts was calculated and the evaluation was 
performed using the value. Namely, it is shown that a larger value of the 
density difference is more remarkable occurrences of the sleeve ghosts. 

[0044] < Contamination of developing sleeve and photoreceptor 
Contaminations of the developing sleeve and the photoreceptor after printing 
test were visually checked and evaluated according to the following ranks. 
®: contamination does not occur at all. 

O* very slight contamination is observed, however, it does not have any effect 
on an image at all. 

A- contamination have a few effect on an image, however, it is a level of no 
problem for practical use. 
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x: image deterioration by contamination is remarkable. 

[0045] (Example 2) Except that the fine magnesium hydroxide particles used 
in example 1 was changed to 0.05 part by mass of fine magnesium hydroxide 
particles surface -treated by a silane coupling agent (average particle 
diameter- 0.2 Jim), a toner 2 was prepared in the same manner as example 1. 
When an evaluation was performed in the same manner as example 1 using 
the obtained toner 2, as shown in Table 2, good results which could stand 
comparison with example 1 were obtained, however, an occurrence of toner 
fusing was observed on the photoreceptor after 3,000 pieces printing. 
However, an effect on the image was not observed and it was a level for 
practical use. 

[0046] (Example 3) Except that the classified toner particles had a weight 
average diameter of 10.4 jim, toner particles were obtained in the same 
manner as example 1. Except that the fine magnesium hydroxide particles 
used in example 1 were changed to 0.4 part by mass of fine magnesium 
hydroxide particles which were not surface -treated (average particle 
diameter- 1.5 Jim) and the spherical resin particles were not added, a toner 3 
was prepared in the same manner as example 1. When an evaluation was 
performed in the same manner as example 1 using the obtained toner 3, as 
shown in Table 2, the results were a little bit worse when the results were 
compared to the case of example 1, but were good enough. 

[0047] (Comparative example l) Except that the fine magnesium hydroxide 
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particles and the spherical fine resin particles made of 
melamine -formaldehyde resin used in example 1 were not added and the 
obtained toner had a weight average particle diameter (D4) of 10.4 jim, a 
comparative toner l f was prepared in the same manner as example 1. 
When an evaluation was performed in the same manner as example 1 using 
the comparative toner l f obtained above, the developing sleeve was not 
rotated in the same low torque region as example 1. Therefore, 1.5 times 
torque was applied, however, sufficiently stable and even rotation was not 
obtained and a stable toner thin layer could not be obtained. Furthermore, 
when an amount of electrification of the toner on the sleeve was measured 
after one minute idling, the amount of electrification was -5.2 mC/kg and was 
not enough in comparison with the toner 1. In the image evaluation, the 
results of both halftone image uniformity and ghost were not enough as 
shown in Table 2. 

[0048] (Comparative examples 2 to 4) Except that silica, alumina, and 
magnesium oxide were added as shown in Table 1, respectively, in place of 
the fine magnesium hydroxide particles used in example 1, that the spherical 
fine particles made of melamine formaldehyde resin were not added, and 
that the obtained toner had a weight average particle diameter (D4) of 10.4 
lim, comparative toners 2 f to 4 f were prepared in the same manner as 
example 1. When evaluations were performed in the same manner as 
example 1 using the comparative toners 2' to 4' obtained above, the 
developing sleeve was not rotated in the same low torque region as example 
1 in each case. Therefore, 1.5 times torque was applied, however, 

7 



Partial Translation of JP 2000-89503 



sufficiently stable and even rotations were not obtained and stable toner thin 
layers could not be obtained similarly to comparative example 1. 
Furthermore, when amounts of electrification of the toners on the developing 
sleeve were measured after one minute idling, as shown in Table 2, the 
amounts of electrification were not enough in comparison with the toner 1. 
In image evaluations, as shown in Table 2, results of both uniformity of 
halftone image and ghost were not enough. 

[0049] 

(Example 4) 

* polyester resin (peak molecular weight: 20,000, Tg: 67 °C) 100 parts by 
mass 

* carbon black 8 parts by mass 

* low molecular weight polypropylene wax 4 parts by mass 

* negative electrification controlling agent (metal salicylate compound ) 2 
parts by mass 



The above mentioned materials were melted and kneaded by a 
twin-screw extruder heated at 130 °C, the cooled and solidified kneaded 
material was pulverized coarsely by a hammer mill, and after fine 
pulverization of the coarse powder by a jet mill, the obtained fine powder was 
classified by an fixed wall type air classifier to generate classified powder. 
Then, ultra fine powder and coarse powder in the obtained classified powder 
were classified and removed simultaneously and strictly by a multi-division 
classification apparatus using Coanda effect (manufactured by Nittetsu 
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Mining. Co., Ltd, Elbow Jet Classifier), to obtain magnetic toner particles 
having negative electrification property and having a weight average 
particle diameter (D4) of 9.2 11m. 

[0050] 0.2 Part by mass of fine magnesium hydroxide particles 
surface -treated by stearic acid (average particle diameter- 0.7 jim) and 0.6 
part by mass of hydrophobic titanium oxide hydrophobictreated by 
hexamethyldisilazane (primary average particle diameter : 12 nm) were 
added to 100 parts by mass of the above mentioned nonmagnetic toner 
particles, and the whole was mixed by a Henschel Mixer to prepare a toner 4 
for development of the example. 

[0051] The toner 4 prepared above was applied to a developing apparatus 
140 having a structure shown in Figure 3, and an image was formed by an 
image forming apparatus having the developing apparatus 140 shown in 
Figure 1 and evaluated. A specific structure of the developing apparatus 
will be described by reference to Figure 3. First, as for a toner carrier (a 
developing sleeve) 102, a medium-resistance rubber roller made of urethane 
foam (external diameter : 20 mm) was used. Furthermore, as for a toner 
coating means, a coating roller 142 applied with a direct current bias was 
used. Furthermore, as for a toner regulating member 103 for forming a thin 
coat of the toner by contacting on the above mentioned toner carrier 102, a 
resin coated stainless steel elastic blade was used. 

[0052] 200 g of toner 1 obtained above was filled up in a toner container 105 
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of the developing apparatus 140 having the above mentioned structure, and 
when a toner carrier 102 was idled at a circumferential speed of 120 mm/sec, 
it could be ascertained that rotation was stable and even sufficiently and a 
thin layer of the toner was formed even low torque. Furthermore, when an 
amount of electrification of the toner on the sleeve was measured after one 
minute of idling, it was -19.7 mC/kg and it was ascertained that the toner 
was sufficiently electrified. Furthermore, except that an image was formed 
under a condition where the toner carrier 102 and the photoreceptor 100 
were placed in contact with each other as shown in Figure 3, an image was 
formed in the same manner as example 1 and the same evaluation as 
example 1 was performed. As a result, as shown in Table 2, the result was a 
little bit worse when the result was compared to the case of example 1, but 
was good enough. 
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!J-ii-(Dht-g©ffm fltttttft hi— ©^ 

tt, hi— (s«fflft«p#> -^hi— ttsiaw* 

50 -l^-W*oit(i^[c®i|-T?fc9, A-7h 



3 

r<bf4jfgL<, £¥©, 5JWfcKiE^nMt©WfcS31 
[0 0 0 6] 

rilcfe?,. IPfe, *3§W©gftf4, 3M£©^©hi— 
a>s£foaM£&£ti, hi— filtfl^hi— 

h;v^T\ CgcSLfchi— ©fl3-br#f, 
[0 0 0 7] 

hi— ."Cfca. 

[000 8] *3SBJ!#<bl4, hi— <{&&$|5iC 

J$— t*££Lfchi— ©IS/i^-hfc, 3fc#ft#m 
^WbW: <t£iig$U#£ hi— ©RWBSrBfl&* t 

^*A|W§!itf-&04SUt hi— t-r^^ticiip _b|E© 
g «j*«Srit-e# 5 - 1 SrJiv^L-OWSBfcSofc. BP 
±K©i5ft#fii&SrWi _ 5 hi— fc-fcfrtf, ^-7 

[0 0 0 9] 

i— t4, ^#HfJil^U ; *^J^>^< fct>**+5 hi" 

tt, ¥fc hi— ©««ttSr±rfntf J:v^#it&*i-CV^ 
fc. L4»L4^b, *38W#fe©«W*K:J:ntf, hi— 
©«BM4Sr±W-Ct>, ?m<D^-ti hi— hftH 
i,3fe#fthi- ■©ir*Sr»5fc»^tt, flrJR, hi" 

h-^ — *s h-J—JlfflSiKISWti: hi— ffi#flc©M«raia 
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S^fc^gLT, a-*4»W«rfl4ofc. r©i|£^, 
14*, hi— as, hi— &fflttf?£ hi— fiJ$fc©ra&» 

a-r a irk* czmm zmmci&TZitz zt&xzz 

i*ic, hi— fcttfr.fc.fcJG— C5fcfeLfcJtl3-h«« 

#e>*i, J-o, hi— t3te^4»«a«4Fjte)ix5ii*« 

[0 0 10] **fB#e>H % ^r©^*-XASr£i.T©J: 

fc h -J— as, h i-HftMSW h i— fiftft t ©^ 

»}©©&{£ hi— *ffifcW#L-CV^57kHfc 
^?*Z'VJ>m3l&J-1fi hi— SUMSPIti hi— fcttfrfc 

fficSA/T-^Sfcfe, hi— <h, hi— SWMXtfF 

i— te^©MSWi: omojiw&ffiasfticfcettsn 

gSUfc h =-haM»b*i5. 35 
Id, *»ft-r^*->i>Al»ttT-H:, hi— ©fiMt#*fe£ 
20 ig*633!)*fcfc3©T\ hi— as 

amiz&mztiz. &u©*s* N ^-7 i— ^©ss^ 

(Dtmtbft&o lot, *HBJ©m*fflhi— 
(4, #+47V-Kt hi— li^tSrSS**, -to IB 
lc hi— ^iiiS^-^T hi— lltai!lt«**«)!l« 

[0011] hi— T'^^Jt LTtt^ 

30 1. 2 ixm©j£fflrt©t.©T*fc5-i:a^-SLV\ Bp 
¥W#aso. 3iim*«-e*5*&mH, hi— 

^r, l. 2 A m^x.5i^lcil hi— {JWe«K:*i^ 
T, hi— fi^©HHs»Ofift:Srai[|ce«$-fr5ai 

*a«ttTL-cL*5«iaaJ*>9, x, hi— offlt** 

[0 0 12] X, *lKtftfflt5*lftvn->^A 

A^^iyv ^0ffiB#-e**ft*aa £ *vt ^ 5 r. t ifi 

50 ffiffi a i LT (4, * A^ffi^- 10 0S1 



5 

gBSfc<9, mo. l~10tiS#jftU\ 

[oo i 3] x. *%W<DW&m hi— kte^xfimz 

(DmMfcftLXO. 03~0. 5%©|5HrtT*fc5r t 

##*Uf\ %Wh. o. o 3 %*^<D^-a-ic{i, *3£?n 

©a*^/h$<, o. 5%%mz-?>m-&ici*^ D?- 

[0 0 14] X. #3gK<7>5L^ffl hi — Tils ±!E<£>* 
SMfc-v -> £ Idfl x. X s 3 0 n 

ft*© >t>*» 6>» tf ^5 » 2 (omwrnfttf je k** $ ft 

#£ft, m^tt. 8ttMt»tfl!MWt«rlft±-et5jS*»fc 
»SU\ JEfc» ±lE^^5Sg 2 

ft^a $ *ifc«Mi»»fr ** 2 0*MBfl i UTffl v ^ r. 

[0 0 15] X, #3S?B©iafcE h-*— lcJB^« i 
t?t 3±Kfcijttf fc<t 5 ft* 2 BET 
ffi-C«£Lfc**R#fcJ:$Jfc*iEi|W*, 3 Om'/g 
JW±v 4#M5 0~4 0 Om / g<Dimv>i><£>&frt.V 

<%^t>ti% a x. m 2 ©fc»»»#©*ain*n, h-*- 

-fcWcMLT, 0. 1~8W*SS, ^Kl±0. 5 

[0016] *38Mom*^ h ±fE©«J#K 
MIC, WftgO. 1-1. 0 * m©WJSi^^£#«i 

b 7K®?ft-7 ^ -> ? AIMfrf-i*** SiiT 

rixtcin^-rjgfc, w&^o. i~i. o^ 

x. znmKteMir&manmi-nj&Rtts mzxhz 

n, «*ttwsiBi*,ftisi-£ i#*>5©-e#* u< ft 
t\ *%w<Dmmbi—x}±, ¥-®*mtfo. i 

~1. 0 w mroteffloWflBttffi^Srttffi-rs. EPt», - 
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tt, h^— icML-C, 0. 0 1-0. 5ftSO®it 

[0017] h-*— wav-ctt* #ic 

7SV-*M7^7t K^Ahs ^/m^-* 

io ;vA7;vft vm^M^wm^mfb^o x, mm 

ft KttMB, ^v/^7t;V-*M7^7t KWII 
[0 0 18] #3SflfC:fc^T^5±?E-ei&BJLfc7j<®? 

V±^tlb<D%L+<D'*§-n*M 1 Q , ^©¥|E±T\ 100 

tf©spJS«i:UT*if)fc 0 X, *Wn<DT$L&mY1—<D 
S*¥*&S@li, 10. o^mWT, iOSSUll 
8. 0 /imfiATTfeSr i: a«#*LV\ ht-©!!? 

io. o^mtiT-pfcst, mswm'foK** 

[0 0 19] *^gs^©m^ffl h-J— bi—%L 

TVl^a-o-ft, ^^-UV-tr= ;Vxf;Vx- 

a-g-^s *^u^-tr=/M^i"7- 

xf-isy-T? 'J o= h y/i— -r>r>#m-a-#:# 

»J!8» T*U7V«, ^ ^ ^ !/ /H»I8, * y WBfetr= 
50 y, iK!)7 5 K«H», 7=7i/®m, ^5-yffim, *y 
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[0 0 2 0] ±E*^U^*fi£#U:teffl£;lx5*^ 
^/vHr^a^/^iLtli^ Mx.fi, T 

!J ^7*7Vk T y y yH6 Kf'>/K 7 * JJ /ufifc*-* 
/k Ti^ y/^-2-^^^#v-/K 7^^1-871 
-/K ^ * i> V /Ht ^W£* fvK ^ ^ ^ y ^ 10 

< tt* <DW&#- ; Mxfi, W -7 W 

ti, ifi{bir=;K 6B»^=;k SA§»^=^©J:5 

tfr^M h ir=>wv3r ->;Hr h v#<£> <fc 5 20 
f=;V"7- h >|g ; Mx.fi, ^vt-^-TVK t*= 

^a^xti^ ^ * tit ^x h x 

[00 2 1] tt*WJ]B<?>%ti&iJJ: LTtt, ±tU2fi 
5c Mxfi, i?fcf=/w< ^if^W-?* 

-k 1, y<s*- )\>*st.9t y u- vrnox 

5ft~fi^4r2ffl^ri-5*^>-i!^x;W ; 

[0 0 2 21 X. **H®8Hfcffi h-?— *r«j«i-* 1^ 
fe*i5o H£*fe#Ji: LTti, Will 40 

[0 0 2 3] ^D-#£#Ji LTfi, Mxfi, *fc&7 

fclcftSSftSffr&fctfE^bft*. JMfc&icfi, Mx 
fi, C. I. 13, 14, 1 

5, 1 7, 6 2, 7 4, 8 3, 9 3, 9 4, 9 5, 9 

7, 109, 110, 111, 1 2 0, 1 2 7, 1 2 

8, 129, 147, 168, 174, 176, 18 50 
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0, 18 1, 1 9 l^Wf fetl, iftfe**#afcfflV^ 

[0 0 2 4] -rHypm&MkLXti, Mxfi, m&T 
-JKc&fa. y>ht'nPt'n -/Vft^ 7 V * 7 ^ / 

=^&&«j, ^<y wt&mm-fbtiz. *#ftfct±, 

Mx.fi, C. I. 3, 5, 6, 

7, 23, 48;2, 48; 3, 48;4, 5 7 ; 1 , 
81;1, 1 4 4, 1 4 6, 1 6 6, 1 6 9, 1 7 7, 
1 8 4, 1 8 5, 2 0 2, 2 0 6, 2 2 0, 2 2 1, 2 

[0025] •/TyifeSjtLtn Mxtf, my?* 

fi, Mx.fi, c. I. ty/yf^-i, 7, 15, 

15:1, 15:2, 15:3, 15:4, 60, 6 

2, 6 6#^Wfeft, z\tibi*jffi\cm*t>tiZo 

[0026] z.nb<D%m\n. m&x\*m&LX.\z\-i 
*L<fii~2 oKMM<ommxmwLxm^n?> B 

*£#J£fiJI&<9, mHil 00»S35icMLT, $f*L 

< fi3 o~2o onmM<Dmmx-m\\Lxmi<^o 

[0 0 2 7] Mtefct LTfi, Mx.fi, fife, a/</uh, 
=-v^r^ Ms v^->7A, vy^fy, r^5 = r> 

*ffifC<t5BETit*ffi«^, Iff L<li2~3mV 
g, ±<9lf4L<f±3~2 8mVg©|5|, Hf-, ^ 

-^i8Sa« 5-7 <DtmxhZMVffl*m^ ti.\i\ 
o. 0 5~i. o ^m^^H-rfcs r. 

tWSK> <t!90*L<[±O. 1-0. 6/imcD^ 
H, HfC^f L<li0. 1-0. 4 um<Di&mXh% 0 
[0 0 2 8] X, *%W<D$LfcRI hi— f-fi, ADfiin 

l^t^f5itWftt\ Mx.fi, /<?7-fy!7? 
^^»w©Ri#, ^?n^ y^^y ^r^iv^^s 



9 

ft, fyy v^motfmfbiiz, *<DtiL, ^mr^^ 

[0 0 2 9] X&WK&^Xftm^&ftV&ZZftb?) 

<fi3^T, J: WTSlXfil^-R JEfc*?*b< 
I1800~9, 0 0 0<D%m<Dh<DX*fo5o X, 
(D^L&m hi— <PK&tfZ>ztib<Dl&ft+M:yy?x<D 

mmt Lxa, suyy-m^fci&fti o ommn\c 

mmmmtffc&ftwzmM, m^^xa^xh^\ 
m&ftj&ttommm^ i&%*M7y?xkm# 

[oo3o] *%w<dvlw hi— ten, Mtc, 

»J£h^- ^^(cgfl^ (ftffi) s X&hi—'titf-k 

m& wm) $-fr5rtw*tv\ hi— mmm*. 

(D&w&feitmi mat, %%n^4 Kn^> 
[0031] x> jEffinmzmfflirzffinfamm tLx 

= l - 1 h'n^-iy-4-i-y hx/^y 

y^fytDT'f^ 7*9:/St 
-kl-m, y^v^ryityos y^n?yrv\m>m) , is 

(D^^V^/^X^-^rih^ K ; v^^k^XjSu— K 
h^i^/v^V^X^u- hm ; Ztib 

%mb.&^\-t 2mmu±.u^t>^tx^^i> z t 

So 

[0032] ii&Litffinu'mHt, nni-iskk l-cjb 
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W«»#J£ hi—^fy^^t^m^n, 3£*WIIi 
0 OjtigBSC^LT, ^4t<fi0. l~2 0«*g|5, 

x<oB^L<no. 2~i ojg.mn<Dmmx$Lfti-z> 0 
x, mmmmm^hi—ic^m^^m^\^ hi— 

icMLX, $f*t<(±0. 01~55C*glk £<QB%L 
<(10. 0 5~2«*tPO|5iaT^ffl1-5„ 

io [0 0 3 3] *H^<om^ffl h^— MKmcmz 

»*it&* ; ^k-fe y #ftfli*»** 
[0034] ±m\znw Ltd. o tm&.*G-ttt&m 
ft, wmtm. *ott©«ap*j*i»?>*5 hi—^m 

[0035] *mw<Dm.&% hi— it, m&m\c£<>x 
hi—*Mfei-z>z.kb-*imxh5 a mmm&mhi— 
x\x mz-tz, m&vtmmft, mnximm, m&ft, 

m^mwm^^x^m^xmLU mmzm&%. 

<Dmm<Dm&k mmi-vx, imw:-? > <? 
®.m hi—tmbtiz* 

50 [00 3 6] 
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immm] hit. nmmRmtm^m-fx, *mwz **i.5t>©-m&i\ 

(HlftW l ) 

• 7fW>-n^V7^ y h-*!*-rU"f (bT-*$H-* 



= 3?J, Tg = 6 or) 

-m&# mm) 
xmmmwu n^m^tdmm^^-^^xm. io 

ffl Lfc###J£$gg ( Bft*attfc*E/u#S?* y h# 
(D4) 6. 7#in©M*ttItht-t 

[0 0 3 7] ±ES£tthi— *i^l o Office 

isv*mm=f- (w-mmo. 7 M m) &o. 2ws.n. 20 

(-ft¥«16n 
m) 5:1. 2fM, W^7^-*M7;vrt K 
WJB^bfcSSfcRoWJfcfWtt^ (¥M0. 2/zm) 

5:0. lSt*g|5, **asjpb-c^y>'^v5^--ca 
£U **K«©3MWB hi— l imMLtz, 
[0 0 3 8] ±.iZX*ftML1thi— l£, BI2^grfi 

5ft*j*©3Hfcs»i 4 ok#*u mmmmmi 4 0 

0 2&#JHUea«&tt931--5. 5fe1\ hi— fifttt 
&*!>-y0 1 02£LTf±, f ItfttJBIUtSS© 
T/W5n«SMP (^g: 2 0 mm) y -/affiled 

&gri*9 0mT©4ffi-7^7 h 1 0 4^F t JM§-fr/ct> 
<D&m^tc 0 ^<D hT—IBftitl 0 2 
It Ra = l. 1 n mXfoofc 0 X, ±1E© tt» 
frl 0 2±(CS^$*XT, h-7— ©*« = -h&m£ 
-frSfcfeWhi— i&ffclgBtfl 0 3KH, JP£ 1. 5mm 
©->!) 3-yd' A/i — b'%=-y-/^>b*l. Omml-I 40 

[0 0 3 9] ±ffi©*j£&*Tt5m«3£lI14 0©h-r 
— 10 5 rtfcU ilE-eftfcjlfc hi— 1 * 2 0 0 g 
3t±IU ht-|^102^120mm/sec©i 

A?©4VMIHEJ: hi— ©*Ji«*»rit*ixartSrl»» 

x, &®&i&&<D*})~-7Ji<Dhi—<z>mn 

MZMfeLtzt "5, - 1 3. 5mC/k g-Cfo"9, ?E 
^{c^m $ ixX V n 5 ~ t t fc„ 

[0040] X, 01&tfE12fc^ LfciplC, 50 



1 0 0 fCIrgfl 
1 0 0 ftftffi 

3Kig|3 

2SC*$ 

1 0 0 II, ±.HX*mW Lfc h i— 10 2C#«ft 
-CKg^tlT^S^, fiEJRftfrl 0 OiCfi, j£S*S4 0 
mm©OPCK7A^V\ hi— »10 2iOt 

ifi&SES£#3 o o^mlcjis i5fcRfelxfc. X, Ell 
jc*LfcJ:5fc* Jgftftiooicii, 
117, Hft^Sl 2 1, - 1 1 4**B1t$ 

tlX^Z>„ m%mt. \ 2 1 t LXitu- tF— 3fcl 2 3?: 
rflfc: i 19, J&Tfcftl 001^6 0 0 dpi T?*g 
®L*M$LLtc c Z<DM. «3t*10 0±Of*Otte 
tf*, - 5 0 0V, W»«tt*«- 1 5 0 V i 4 

3 i 5 KKJg Lfc ±EJfi&t# 1 0 0 ii 9 5 mm/ s e 
c, h t-fiSft 1 0 2 li 1 2 0 mm/ s e c C^If 
-t*5fc*0fe£-fr, Si^7^i LTiff}5fEj&fr- 3 5 0 
V, V„ =1 6 0 0V, ^SEfc2 3 0 0Hz©$ItE 

[004 1] _kSE*#T\ 2 3 *C/ 6 0 %©g£ITfC:fc 
V^T3, 0 0 OtfcOfn^x^ h4rfrV\ £TF©9iafco 
i#*T3MMl hi— 1 £f¥fliLfc 0 rolSl, fMSift£fr 

[0 0 4 2] </>-7 h^^PiifeO*&— I4W<B>±|S^ 
04fC^Lfc«t5*, PP^ifc*5 0%, 

2 5%, 1 3%®/>-7 h-yi****Ul*$t, 

-t*l¥tfLfc 0 ffffi^mn, a2tc^Lfe 0 

(suwrnrnm) b-ywmzsmxmmLtcm 

(c/i^'bO^Ai: U ^£t)^i-^5t,0S:X ^ LTff 

[0 0 4 3] <X!)—7=t~X h©Sffi>EI5[C^-r± 
5^, hi— te^lJa^^^O/n^^^^^iH 
^(^Ti', h->©^ffi'<^i«itt<ia»S:^y V 

«[-efMBbfe. IP*), *JtHofiKSictv^t©gv ^y 

[0 0 4 4] <|g.^ !)*-7'Rtfm%W<Dft%±>Pil^T 

A:«d<«ifefc ) t*iii<fc^oj»**«*)«i«. Hffl±Ba 
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[oo45] (m&w 2 ) mm i -cffiffl L^*swk^ 

At m) 0 . 0 5 K»»tlOE Ufc^ttUBKfll 1 t Hit 
fcLT, h-J— 2ftp$lLfc 0 tfMlfchr— 2ftffl 

a* % 3 , 00 ofc/y y y&nmytmc hi—m^<Dm 10 

XhiTz 0 

[004 6] (UttW 3 ) h 
^10. 4 /zmt-r?>^fi> *HM1 i^cL 
X h"*— ifrffcfcfc. MM® 1 "Cffiffl LfcTkBWU-r^ 
5/ !> ft , itffi&Jift % LtV^fl vk&Hfc-r 
S/frAfcttf (Wttftl. 5(im) 0. 4K*g|5{C^ 

[0047] atmm i ) mmm 1 -cmse l^*®^ 

fllfr b 4 5 SMfc© WflBflfcte^ ft SSftrtrf s h 

(D4) ft 1 0 . 4//mi: LfcJSWttlllM! 1 

fcjfctfc Ft— l ' ftfflv\ ggfflft l *H*0#ifc-effWi* 
(11X014) 

• ii—'fcy-fy 

T\ ««H»Jit53|ai& Sr PH*tcj«c*»c^jR^ 40 
U S*¥^fe@ (D4) 9. 2 m m©AflMKfe»H4 N 
T— Stffcfcfc. 

[0050] ±E*«tt st— *£f 1 0 o nmmctt 

$j*m& (w-mmo. 7 nm) 0. 2«*sij, 
u- * tvv s/ 9 if > xmwmm s n * w*ttHMk?- * 

> (-ft¥«12nm) 0. 6«*SPS:*^aS3!lP 

u ^y^^^^z-y—xM&Lx. *^iw©a«ffl 

[005 1] ±|2-C^M Lfc NT— 4 ft. El 3 lZ7jk-f X 50 



5 ft 



xy-^*s|p]st/£^ofc„ wv^fti 
^@tei^w^y-^±© h-f-^^**ftS'j^tfc 

-5. 2mC/kgi, hT— 1 tJt^T^m 
Ltz£o\^ ^-7h-yBtoM, =f-*N<tt> 
[004 8] (JtftW 2 ~ 4 ) ^JS« 1 T'ftffl t fc7KS? 

^95 >-*;VA7;Vft KffiJ^fe&^ttflfcft^ft 
SS2HHH\ NT— (DMM^n^ (D4) ftlO. 4# 

mt Ltzutui, mmmi tmmicLx, jt« nt— 

2' ~4' £W»Lfc„ ±IE^bixfcH;$fcNT— 2' 
~4' ftfflV\ ile]«(0*-ffiT'I?ffift^ofci 

^-f nt>**«i i iHCfi^h^*ftia*^ 

!J-7'^[HteL4^ofc 0 h/V^ftl. 5ft(C 

fti f±4 bf , ^ tfc Nt— (O-^MfttfS i i *-Ct 

<D&mm*mj£hitkz?>, ^2(c^i-a , 3, hr— i 

[0 04 9] 



Tg = 67t) 10 0W*gp 
8^*35 
4»ftgC 

5) 2«»gP 

5 1 4 o {cfgi&u 1 4 o 

ft^-T^El l ki*LfcflWfc»i*S6«fcJ:o'rH«lft^* 
LTS?ffiftflofc 0 *fr»45l«afi*«)*riSfcoV>-C, 

102iUti, 5S^9u^>i»fe/j:5tp 
^=i-Ao-7- 2 0mm) ftffi^fc c X, h 

i—m^mt LTitt^/MTXft^PLyc^*o— 7 
-14 2ftffi^fc 0 ±fE©bT— tef^frl 0 2± 

hi— &Mffltl 0 3iC{i s WJga-NLfc^T^U^ 
®i#147*^-Kftfflv^ 0 
[0 0 5 2] ±E©#ritft#-rsa*Sfil4 0Oh-*- 
1 0 5 F*}1C, ±KT'# btlfc hT— 1 ft 2 0 0 g 
5E«ts f-t-fij#102*120mm/sec©H 



(9) 



15 



_k<Dhi— (DftmtZmfeLtzt^Z, -1 9. 7raC 
f§-?#7h 0 JEfc\ ht-SWl0 2«#:i0 0 4: 
4 5£t^H> Ititmil^fcLTSifcfcfcjfcU HM* 
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